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(84) sapA de poraj EXPAMDABILA 



(57| Rezumat: Inventia se referfi la o eapA d8 
foraj expsndabH8. udt2zst« pentru foraju) ron- 
defcjr p«ntru fluide, in minaric sau In alta lu- 
criri mdustriate. S«pa de for^ expandabi(« 
acigurfi introducarea elamsntelor tftiatom ta 
talpa sondei 9i achvnbaraa lor fftra cxtraoaraa 
gamlturi. pdn fapcul cA esce alcitulta (fin 
nifttt role dntaoe (IJ. fixata la cwfitui unui tub 
(2] de spSiare $i ghidare. U cay^ infeHor al 
tubulul (2) de spfilare ^ ghidare. sunt prevft- 
2Ute ni^te urechi de fbiara (3). de care aunt 
artictilaoe niste brate cardanlce rtanoare (4) 
corespuozfitoare fi«c8rei rote dln^ata (1), 
Recara bra^ cardanic inferior (4) este fixat 
TntiMjn fus cardan (5) ca se 8fld tn Intariorul 
unel mla Iftrgitosre (C], la extremitataea cdreia 
Qste montat un br«^ cardanic superior (7). 
Bra^l cardanic eupertor (7) eate fixat pa un 
arc dicoidal (8). oe aaigurft oxpandarea eapei 
de foraj. 

RevendicdHr 1 
Rguri: 3 
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Invenya se refera la o sapa de 
fore/ expandabiia. utilizatfi pentru forahil 
sondelor pentru flulde. Th minerit eau Tn 
erce rucrdn industHale. 

Este cunoscucS o sapfi de foraj cu 5 
role muftjpJe. elcfiturca din niste suban- 
sambluri de largire. de absorbiie. de ghh 
dare si de colectare a detritusuiul . 
Subansamhiul de largire cuprinde □ 
ftensfi superioara. ce serv8«« la rea- 10 
Irzarea legSturil cu o gamitur§'de foraj 61 
care este solidarizaca de o flansa Infe- 
noara prin intermediul unui ccrp tubular 
si a unor nervuri. 

De flan?a inferioarfi. sunt fixate ni^te ju- 15 
guri periferice. precunn ?i suporturi 
de care sunt solidarizate niste juguri irv 
termedisre. Qe jugunle intermediare. 
sunt montate subansambluri de 

dislocare a rocii. De corpul tubular, sunt 20 
montati pnn intermediut unor rulmenti 
radiali-axiali. un arbore tubular solidirat 
de o flans« strSbfitutS de o teavfi de ab- 
sorbtie. 

Subansamblul de absorbtie este rigidizat 25 
de un subansamblu de Ifirgire. 
Subansamblul de ghidare si cdectare 
cuprinde un corp tubular, de al carui 
capdt este fixatft o ptetformS tronconicS 
cu baza mare dispusfi spre Tn sus. Ih 30 
care sunt practlcate gSuri de circulatie. 
De corpuJ tubular ^ de platforms, sunt 
rigidizace niste nervuri, Tn corp sunt 
montati pnn Intermediul unor rulmenti 
radiali-axiali. un arbtare tubular. avSnd un 35 
capat soBdarizat de 0 flansfi inferroaro a 
subansamWului de absorbfie cu ajutorul 
unor stifturi de pozi(ion8re. Intre corp 
arbore. exists un spatiu Inalar plin cu 
lubrtfiant. etansat fata de exterior de 40 
cfitre ni^ta gamrturi inelare. 

Sapa de foraj expandabild, con- 
form inven^iei. aslgurfi introducerea ele- 
mentelQP taietoare la talpa sondel si 
schimbarea lor la uzurS fSra exty^gerea 45 
gamituni de prafmi prin aceea c5 este 
prevfizuts cu niste urechi de fixare. dls- 
puse pe tubd de spalare si ghidare. pe 
care sunt articulate ni§ce brate car- 
danice inferioare. corespunzStoare fie- so 
carei role dintate. prevazuce cu ni^ta efe- 
mente taietoare. iar la pansa superioara 



0 fiecSrui brat cardanic inferior, este fi- 
xat un fus cardan ce se aflfi Tn ioceriorU 
unei role largltoare. la extremicatea ca- 
rura este moniat un brat cardanic su- 
penor fixat la r§nduf sSu. la partea supe- 
noara. pe extremitatea unui arc elicoi- 
dal. ce Tnconjoar§ tubul de spalare si 
ghidare. arcul elicoidal asigurand expan- 
darea sapei de foraj si aducerea bratelor 
cardaoice inferioare si superioare Th 
pozide orizontalfi. la le^rea din extremi- 
tatea gamituni de prSjini. 

Prin aplicerea ifwenbei. se obtin 
urmStoarele avantaje: 

- reducerea numSrului mare de 
marsuri executata pentru operatiunile de 
scfiimbare a sapelor: 

- cresterea siguran^ei Tn exploa- 

care: 

- reducerea costurilor forajului. 
Se di. In continuare. un exemplu 

de realizare a inventiei Tn legatur§ si cu 
fig. 1...3. care reprezlnta: 

-fig. 1. secciune longrtudinalS prin 
saps de foraj, expandabllS, aflatfi Tn in- 
teriorul gamituni de prfijini; 

- fig- 2. - sBctiune longltudinala 
prin sapa de foraj. expandabild din fig. 1 . 
?h pozifle de lucru; 

• fig. 3. vedere frontalS. de jos a 
sapei de foraj. expandabile. din fig. 2 . 

Sapa de foraj. expandabila. con- 
form invenfiei. este alcfltuita din niste 
role dintate 1, a?ezate la capatui ijHerior 
al unui tub 2 de spSlare si ghidare. Pe 
cubui 2 de spalare 51 ghidare, sunt ar- 
ticulate cu ajutorul unor urechi de fixare 

3, niste bra^e cardantee inferioare 4. 
corespunzatoare fiecdrei role dtn^te 1, 
ce pot fi, de exemplu Tn numar de ^ase! 
Bra(ele cardanlce inferioare 4 sunt pre- 
vazute cu ni^ elemenie taietoare a 
care dewn active Tn pozi^a de lucru a sa- 
pei. 

Partea superioara a bratelor car- 
danice Inferioare 4 susdne un fus cardan 

5. ce se ofl3 dispus Tntr-o roia largitoare 

6. numfirul rolelor largitoare 6 fiind egal 
cu numarul bratelor cardanice inferioare 

4. La extremitatea superioara a fusului 
cardan 5. este montat un bra^ cardanic 
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superior 7 a canil parte superioarg esce 
fixatS pe extremitatea unui arc elicoidat 
8 de traqiune, ce IhconjOarS tubuf 2 de 
spSlare ^ ghidare. Arcui elicoidal 8 pei^ 
fTiite. prin revenirea sa, la le^irea sapei 5 
expandablle dintr-o gamltura de prajJni 
9. pm care a tost intrcxJuaS la talpa aon- 
dei. expandarea sapei si aducarea bra- 
tafor cardsnice infenoare A si brateter 
cardanice superioare 5. rn po^e orizon- 10 
tali, ilustrata Ih fig. 2 . 

Lb partea superioarfi a tubului a 
de apaiare si ghidare, esta dispus un 
centror 10. ce aaigurfi pozf^a optimd a 
sapei fat« de axul sondci ?i fa?8 de 15 
peretii gamiturii de prSjini 9, deasupra 
cfiruiaseaflS un ri$lag cu biiS 11. 91 m 
niplu 12, ce serveste. drept cap de prin- 
dere la extragerea mecanicS a sapei ex- 
pandabile. cu cablu si rac de prindera. 20 

Gamitura de prfijini 9 mai cu- 
prinde la partea tnferioara un siu 13. 
pentru fadlitarea extragerii sapei exparv 
dabile §i un dop de caucluc 14 pentru 
mentinerea unghiufcti activ al bra^lor 25 
cardanice inferioare 4 $i bra^ele carda- 
nicje supierioare 5. 

Dupfi introducerea sapei de forai 
expandablle la tatpa sondei, se deschide 

ie?lrea la sonda 91 cu sonda Ih echillbru 30 
hidnodfnannic, se ridica circa 2.. .3 m, de 
pe talpa sonde!, gamitura de prSjini 9, 
ce poate fi de dimensiuni 5 1/2 m,[ 
pentru degajarea sapei de foraj expand 
dabrle. Se reia circulatia. cu una din 35 
pompe urm§rtnd presiunile. Se executfi 
apasarea pe sapS prin angajarea sKjIui 
13 pe bratele cardanice superioare su- 
perioare 7, Se tree© usor la turatle de 
regim. apfi^re si drcuiatie si se ^fne tot 40 
timpul sonda sub observatie. La cons- 
tatarea uzurii rolelor sapei. se proce- 
deazfi fa extragerea sapei prin circula^ie 



4 

Jwarsa sau in cazul, cSnd sonda piende 
fluid de drcuiatie. operafia se executa 
mecanic cu ajutorul racului cu cablu. 

Inaintarea la talpa sondei presu- 
pune exercftarea unet spdsari pe sapa 
ce se realizeazS prin prSjintte de foraj 
care sunt supuae la flambaj si la corsiune 
impusS de rezistenta rocii. Pentru a se 
diminua efeccul flambSrii intre sapa 
expandabila ^ prSfmi. se interpun pr6- 
jinile grele care onebuie sd echivaleze cu 
greutatea lor, tocmai valoarea apasSrii 
pe sapa. De asemenea, se are Tn vedere 
ca trecerile de fa o scctiune la atta s§ nu 
fie brusc executate, pentru a ae evita 
pericolul ruperii prin oboseald a gar- 
niturit. 



Revendicare 

Sapa de foraj. expandabila. preva- 
zuta cu role dintate. fixate la capfitui 
unui tub de spSlare si ghidare. carac- 
terizata prin aceea cd este prevazuta 
cu niste urechi de fixare (3), dispuse pe 
tubul (2) de apSfare si ghidare. pe care 
sunt articulace niste brate cardanice 
inferioare (4), corespunzatoare fiecarei 
rde dintate (1). prevSzute cu ni^ce ele- 
nriente tSletoare (a), iar la partea supe- 
rioara a fiecftrui bra? cardanic \nfenor 
(4). este fixat un fus cardan (5) ce se 
afla Tn interiorul unei role largitoare [6). 
la extremitatea caruia. este moncat un 
brat cardanic superior (7) fixat la randu! 
sau. la partea superioarS. pe extreme 
tacea unui arc elicoidal (8), ce Tncon- 
joara tubul (2) de spSlare si ghidare. 
arcul elicotdat (8) asigurSnd expandarea 
sapei de fora| ^ aducerea bratelor car- 
danice inferioare si superioare (4 si 5) Tn 
pozitie orizontaia. ia ie^irea din extremi- 
catea gamiturii de prfiiini (9). 
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[54] EXPANDABLE DRILLING HOE 



[57] Summary: the patent refers to an expandable drilling 
hoe. used for drilling inside the wells meant for fluids, in 
mining and other industrial work. The expandable drilling 
hoc ensures the introduction of the cutting parts into the 
bottom of the well and their activation without pulling out 
the unit, due to the fact that it consists of several dented 
rolls [1], each at the end of a washing and guiding tube [2]. 
At the lower end of the washing and guiding tube [2], there 
are some fastening handles [3], on which are installed 
lower gimbal joint arms [4], corresponding to reach dented 
roll [1]. Each lower gimbal joint arm [4] is fixed into a 
gimbal joint shaft [5] which is located inside an 
enlargement roll [6], at the end of which is installed an 
upper gimbal joint arm [7]. The upper gimbal joint arm [7] 
is attached onto a helicoidal spring [8], which ensures the 
expansion of the drilling hoe. 

Claims: I 
Figures: 3 
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The patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for 
fluids, in mining and other industrial work. 

We are familiar with a drilling hoc with 
muUiple rolls consisting of enlargement, 
absorption, guidance and dirt collection sub- 
components. 

The enlargement sub-component includes an 
upper flange which provides a coupling with the 
drilling unit and which is joined to a lower 
flange through a tubular body and some ribs. 
Peripheral cogs, as well as some supports to 
which are attached some intermediary cogs, are 
fastened to the lower flange. Sub-components 
used for displacing rocks are attached to the 
intermediary cogs. A tubular shaft, attached to a 
flange containing an absorption pipe, is mounted 
on the tubular body, through radial-axial 
bearings. 

The absorption sub-component is. solidly 
attached to an enlargement sub-component. 
The guidance and collection sub-component 
contains a tubular body, to the edge of which is 
attached a trunk-conic platform with its larger 
base pointing upward, into which are drilled 
circulation holes. 

To the tubular body and the platform are 
attached some ribs and inside the body is 
mounted, through radial-axial bearings, a tubular 
shaft, having one end attached to a lower flange 
of the absorption sub-component with the help of 
some positioning pegs. Between the body and 
the shaft, there is a circular space full of 
lubricant, sealed from the outside through 
circular gaskets. 

The expandable drilling hoe, according to 
the patent, ensures the introduction of the cutting 
parts into the bottom of the well and their 
replacement, when used, without extracting the 
beam pump rig unit, due to the fact that it is 
provided with fastening handles, attached to the 
washing and guiding tube, on which are installed 
some lower gimbal joint arms, corresponding to 
each dented roll, provided with cutting parts. On 
the upper portion of each lower gimbal joint arm, 
a gimbal joint shaft is fixed, which is located 
inside an enlargement roll, at the end of which is 
mounted an upper gimbal joint ami, the upper 
portion of which is attached, in turn, to the edge 
of a helicoidal spring which surrounds the 
washing and guiding tube. The helicoidal spring 
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provides the expansion of the drilling hoe and 
brings die lower and upper gimbal joint arms 
into a horizontal position, at the open end of the 
beam pump rig unit. 
5 The use of the patent generates the 

following benefits: 

- reducing the large number of runs 
performed in order to operate the replacement of 
the hoes; 

10 - increased operating safety; 

- reducing drilling costs. 

We provide below an example of 
implementing the patent in connection with flg. 
1-3, which represent: 
15 - fig. 1, vertical view through the 

expandable drilling hoe found inside the beam 
pump rig unit 

- fig. 2, vertical view through the 
expandable drilling hoe in fig. 1, in a working 

20 position; 

- fig. 3, front view, from the bottom up, of 
the expandable drilling hoe in fig. 2. 

The expandable drilling hoe, according to 
the patent consists of dented rolls 1, attached to 

25 the lower end of a washing and guiding tube 2. 
Some lower gimbal joint arms 4, corresponding 
to each dented roll 1, are installed with the help 
of fastening handles 3 on washing and guiding 
tube 2. There can be, for instance, six of them. 

30 The lower gimbal joint arms 4 are provided with 
cutting parts which become active in the hoe's 
working position. 

The upper portion of the lower gimbal joint 
arms 4 supports a gimbal joint shaft 5 which is 

35 located inside an enlargement roll 6. Tlie number 
of enlarging rolls 6 is equal to the number of 
lower gimbal joint arms 4. Upper gimbal joint 
arm 7 is mounted at the upper edge of the gimbal 
joint shaft 5. The top part of this arm is attached 

40 to the edge of a traction helicoidal spring 8, 
which surrounds washing and guiding tube 2. 
Helicoidal spring 8 allows, when it reverts to its 
initial position, for the expandable hoe to be 
expelled from the beam pump rig unit 9, through 

45 which it was introduced into the bottom of the 
well, and for the lower gimbal joint arms 4 and 
upper gimbal joint arms 5 to be brought to the 
horizontal position shown in fig. 2. 

On the upper edge of the washing and 

50 guiding tube 2, is installed a centering device ID, 
which provides the optimum position of the hoe 
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with respect to the axis of the well and tlie walls 
of the beam pump rig unit 9, above which is 
located a ball and seat 11 and a nipple 12 which 
is used as a gripping end in case of mechanical 
extraction of the expandable hoe with a cable 
and a claw coupling. 

The beam pump rig unit 9 also includes, on 
its bottom part, a casing shoe 13, which 
facilitates the extraction of the expandable hoe 
and a rubber stopper 14 which maintains the 
active angle of the lower gimbal joint arms 4 and 
upper gimbal joint arms 5. 

After the expandable hoe is introduced into 
the bottom of the well, the end of the well is 
opened and with the well in a hydro-dynamic 
balance, the beam pump rig unit 9, which can 
have the size of bVz in, is lifted about 2 to 3 
meters off the bottom of the well, in order to 
release the expandable drilling hoe. The 
operation is resumed, with one of the pumps 
following the pressures. The hoe is pressed on by 
applying casing shoe 13 to the upper gimbal joint 
arms 7. We slowly shift to standard rotation, 
pressure and operation and the well is maintained 
under constant observation. Upon finding that 
the rolls of the hoe are worn out, we proceed to 
extracting the hoe through a reverse run or, in 
case the well is losing operating fluid, the 
operation is performed manually, with the help 
of the cabled claw coupling. 

Advancing to the bottom of the well 
supposes pressing on the hoe, which is done 
through the beam pump units which are subject 
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to burning and torsion imposed by the resistance 
of the rock. In order to reduce the impact of the 
burning between the expandable hoe and the 
beam pump units, heavy beam pump units are 

5 interposed, which have to be equivalent to their 
weight, precisely the value of the pressure 
exerted on the hoe. Changes from one type of 
action to anotlier are also monitored so that they 
arc not performed abruptly, in order to avoid the 

1 0 danger of breaking the unit through tear. 



Claims 

15 The expandable drilling hoe provided with 

dented rolls, attached to the end of a washing and 
guiding tube, characterized by its fastening 
handles [3] attached to a washing and guiding 
tube [2], on which are installed some lower 

20 gimbal joint arms [4], corresponding to each 
dented roll [1], equipped with cutting parts [a]. 
The upper portion of each lower gimbal joint 
arm [4] is fixed to a gimbal joint shaft [5] which 
is located inside an enlargement roll [6] at the 

25 end of which is mounted an upper gimbal joint 
arm [7J, the upper portion of which is in turn 
fixed to the edge of a helicoidal spring [8] which 
surrounds the washing and guiding tube [2]. The 
helicoidal spring [8] provides the expansion of 

30 the drilling hoe and brings the upper and lower 
gimbal joint arms [4 and 5] into a horizontal 
position at the open end of the beam pump rig 
unit [9]. 
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Fig. 2 
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Fig. 3 
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